The objectives of this study are to describe the implementation process of the Women's Health Assessment Tool/ Clinical Decision Support toolkit and summarize patients' and clinicians' perceptions of the toolkit. The Women's Health Assessment Tool/Clinical Decision Support toolkit was piloted at three clinical sites over a 4-month period in Washington State to evaluate health outcomes among mid-life women. The implementation involved a multistep process and engagement of multiple stakeholders over 18 months. Two-thirds of patients (n = 76/110) and clinicians (n = 8/12) participating in pilot completed feedback surveys; five clinicians participated in qualitative interviews. Most patients felt more prepared for their annual visit (69.7%) and that quality of care improved (68.4%) while clinicians reported streamlined patient visits and improved communication with patients. The Women's Health Assessment Tool/Clinical Decision Support toolkit offers a unique approach to introduce and address some of the key health issues that affect mid-life women.
Introduction
Women's annual health assessments or "well-woman visits" have been found to aid disease detection, facilitate referrals to further screening, help relieve patients' worries about health, and are considered particularly important for mid-life women aged 45-64 years. [1] [2] [3] [4] However, the practical challenges of conducting annual health assessments within the primary care practice are notable. Extensive screening lists ultimately reduce time spent between clinicians and patients which negatively impacts the quality of care provided. 5, 6 This is only compounded as women enter mid-life and have an increasing number of health issues including the menopause transition. [6] [7] [8] [9] With the integration of electronic medical records (EMR) into routine clinical practice, new strategies can be implemented to facilitate patient screening and follow-up. One approach has been the implementation of online screening tools and clinical decision support (CDS) systems. The use of both components conjointly enables point-of-care risk assessment for clinicians and has been shown to improve delivery of care and patient outcomes. [10] [11] [12] [13] However, despite the noted improvements to health outcomes, barriers exist in the implementation process. The inclusion of online screening tools and CDS systems are heavily reliant on the adaption of the instruments into routine practice, requiring the engagement of clinicians in the process where many clinicians are skeptical or reluctant to participate. [14] [15] [16] In addition, patient-completed components need to rely on patients' access to and use of computers which may create participation barriers. Implementation also requires the involvement of many stakeholders at an organizational level, which can provide unique challenges such as effective communication and collaboration across stakeholders. [17] [18] [19] Finally, there is a dearth of information on the implementation of this electronic, patient-integrated approach in primary care and even less information available on such targeted care improvements among mid-life women.
Therefore, the Women's Health Assessment Tool (WHAT)/CDS toolkit, a health assessment questionnaire coupled with a tool to support clinical decision, was developed and implemented at three clinical sites of an integrated delivery network (IDN). Specifically, the WHAT/ CDS toolkit was developed to engage patients in their health and allow them to become active participants in the care they receive; to standardize the condition assessment process, create efficiencies, and promote communication between clinicians and patients; to improve the efficiency of the clinician office visit by tailoring to meet patients' needs; and to improve the quality of the well-woman visit for mid-life women. The objectives of this article are to describe the implementation process and summarize the patients' and clinicians' perception about the utility, feasibility, and satisfaction with the WHAT/CDS toolkit.
Method

WHAT project design
The WHAT/CDS toolkit was implemented at three clinical sites (two primary care and one gynecology) of the IDN in Washington State through a multistep process. The process involved the engagement and coordination of multiple stakeholders over the course of 18 months. This project was reviewed and approved by the Multicare Health System Institutional Review Board (Study 13.14) of the participating IDN. The outcomes from the implementation of the WHAT/CDS toolkit have been described elsewhere. 20 Development of the WHAT/CDS toolkit. The WHAT/CDS toolkit is a two-component system with a patient-completed assessment tool developed through an iterative process. The first component of the toolkit, the WHAT questionnaire, is an electronic 35-item patient survey containing health-related questions and assesses health conditions relevant to women aged 45-64 years. The WHAT questionnaire was developed through a situational analysis and needs assessment to determine what symptoms and conditions were relevant for mid-life women. Cognitive interviews with 30 patients and 5 clinicians were then conducted to evaluate relevance, ease of use, and comprehensiveness of the questionnaire. The final questionnaire includes both existing measures and newly developed questions to evaluate prevalent health conditions such as urinary incontinence (UI), depression, vulvovaginal atrophy (VVA), and vasomotor symptoms (VMS). The existing measures used in the WHAT included the Patient Health Questionnaire-9 (PHQ-9), 21 Generalized Anxiety Disorder-2 (GAD-2), 22 Female Sexual Function Index-6 (FSFI-6), 23 and 3 Incontinence Questions (3-IQ). 24 The second component, the CDS toolkit, is an electronic data capture system built into the EMR to support the delivery of evidence-based care. The CDS toolkit was developed from existing SmartSets defined as condition-specific action-items relevant to a patient's visit such as possible laboratory or diagnostics tests that were reviewed and modified by clinicians at participating medical facilities.
The toolkit captures relevant information from the patient's EMR including prior history, labs, imaging studies, reports in the form of discrete data or links to the EMR. The toolkit also includes Best Practice Alerts (BPAs), which alert clinicians of additional questions to consider based on the woman's responses to the WHAT questionnaire.
Implementation of the WHAT/CDS toolkit and associated process. The WHAT/CDS toolkit was implemented in two parallel stages ( Figure 1 ). The implementation process involved collaboration between hospital management, information technology (IT) personnel, research staff, clinical staff, and clinical site clinicians and took place between June 2013 and December 2013. The first stage included the configuration and testing of the WHAT/CDS toolkit through the integrated delivery system (IDS) IT platform. Technical plans were drafted and reviewed by hospital IT and research staff for base configuration. After finalization of the WHAT/CDS toolkit content, all features of the system were integrated into the patient portal and IDS EMR system and were tested and refined by research staff and clinical site clinicians.
The second stage of implementation involved the development of the project process design and training of all clinical staff to be involved with the patient implementation process. This included clinical support staff, nurses, front desk staff, hospital administrators, and clinicians. The trainings were group-specific (support staff and administrators: in-person versus clinicians: web-based) and were conducted in November 2013.
WHAT/CDS toolkit process. Eligible women were aged 45-64 years, existing patients from one of the three clinical sites, and registered MyChart (a patient portal into their EMR) users who were scheduled for an annual wellwoman visit between 1 March and 31 July 2014. These eligible patients were sent an email 7 days in advance of their annual visit, notifying them to log into their MyChart account and view a message in their MyChart inbox. Reminders were sent to eligible patients 48 h prior to their visit if they had not logged in to complete the WHAT questionnaire.
The MyChart message invited patients to participate in the project and complete the WHAT questionnaire. The message included a brief description of the nature and objective of the project. Those who agreed to participate were directed to electronically review and sign an informed consent form and then complete the WHAT questionnaire. After completing the WHAT questionnaire, the results were directly uploaded to the patient's EMR for review by their clinician and medical support staff prior to the patients' visit.
During the well-woman visit, the SmartSets offered a list of relevant action steps associated with specific conditions and BPAs were triggered based on the responses to the WHAT questionnaire ( Figure 2 ). All data collected through the WHAT/CDS toolkit were embedded in the patient's EMR for clinicians to reference in future visits.
Evaluation of the WHAT/CDS toolkit by patient and clinician.
Following their well-woman visit, patients who completed in the WHAT questionnaire were given the opportunity to complete a brief 7-question paper survey about their perception of the WHAT in the waiting room. The patient' post-visit survey was designed to assess the ease of use, quality of clinician visit, quality of interaction with clinician, better overall care, patient satisfaction, and willingness to reuse.
Agreement of Clinical Sites to Participate in Implementation Process
Workflow 1: System Design and Integration
Key Stakeholder Meeting
Identification of Human Resources: A total of 2 weeks prior to the completion of the project, clinicians were given opportunities to provide feedback through an online web-based survey and a one-on-one qualitative interview. The post-project clinician survey was a 10-question web-based survey that assessed the training, ease of use, efficiency, improved care, patient communication, utility, and willingness to reuse. Both patients' post-visit and clinicians' post-project surveys used a 7-point response scale and were developed based on a literature review of published healthcare quality improvement (QI) surveys.
Clinician qualitative interviews were conducted over the telephone. A trained interviewer asked a series of openended questions regarding clinicians' perceptions of the WHAT/CDS toolkit, how the toolkit impacted patient care, areas of improvement in the process, and perceived value of the toolkit. Interviewers took detailed notes during the interviews; all interviews were audio-recorded with clinicians' permission and subsequently transcribed. Each clinician interview took approximately 30 min to complete. Data analysis. All descriptive analyses were conducted in a locked database and using SAS version 9.4. 25 Patient and clinician survey data were summarized using descriptive statistics (n, percentage, mean, standard deviation (SD), or range, as appropriate). All qualitative data were analyzed using a content analysis approach (based on notes, transcripts, and audio recordings). Transcripts and interviewer notes were systematically analyzed for feedback and information relevant to the key areas of interest identified in the interview guide.
Results
Over the 4-month recruitment period, 110 women (29.7% response rate) completed the WHAT questionnaire and 12 clinicians used the WHAT/CDS toolkit. The majority of women (n = 84, 76.4%) who completed the WHAT questionnaire did so after receiving a reminder email to complete the WHAT 48 h prior to their visit.
Mean age was 54.3 (SD = 5.9, range: 45-64) years and the majority of the women enrolled in the project were White (n = 99, 90.0%). A third of the women (n = 37, 33.6%) had at least one diagnosis of UI, VVA, depression, or VMS during the well-woman visit (Table 1) , and the most common diagnosis among the four conditions was VMS (n = 16, 14.5%).
Patients: perceptions on the WHAT toolkit. Two-thirds (n = 76) of the patients who completed the WHAT questionnaire also completed the post-visit survey. Women provided generally positive feedback about use of the WHAT questionnaire ( Table 2 ). More than 90% of women "agreed" or "strongly agreed" that the survey was easy to understand (96.1%) and that the website was easy to use (93.4%). More than half "somewhat agreed" or "strongly agreed" that completing the WHAT questionnaire improved the care received from their clinician (68.4%), facilitated discussions with their clinician (69.8%), and helped them feel more prepared for their visit (69.7%). Approximately 20% of the women provided a neutral response to these questions. A little more than half of the women "somewhat agreed" or "strongly agreed" (56.6%) that they were more satisfied with services received, whereas 35.5% "neither agreed nor disagreed" with the statement. Most (71.1%) women "agreed" or "strongly agreed" that they would use the questionnaire again.
Healthcare clinicians: perceptions on utility, feasibility, and impact of WHAT toolkit. The 12 participating clinicians used the SmartSets with 22 patients and used BPAs with 21 patients. A mean of 5.3 ± 2.1 BPAs were issued and 1.6 ± 0.7 SmartSets were used among patients in whom the respective tool was used. A total of 5 clinicians participated in the one-on-one interviews ( Table 3 ) and 8 of the 12 clinicians completed the clinician post-project survey ( Table 4) .
Clinician interviews. Three nurse practitioners and two physicians participated in the one-on-one qualitative interviews (Table 3 ). Overall, the clinicians' experience and views on the WHAT/CDS toolkit were positive. Specifically, the clinicians identified aspects of care that were improved as a result of the WHAT/CDS toolkit, including streamlining patient visits (n = 4), improving communication between clinician and patient (n = 4), allowing patients to feel more ownership over their health care (n = 4), and reminding clinicians of issues to address (n = 3).
By highlighting the most important issues, clinicians (n = 2) felt they were able to better meet their patients' needs. Clinicians (n = 3) considered the toolkit to be well developed (i.e. layout, functionality, performance, usability), and easy to use. Three clinicians thought that the SD: standard deviation. Raw score valued as follows: "strongly disagree" (-3), "disagree" (-2), "somewhat disagree" (-1), "neither agree nor disagree" (0), "somewhat agree" (1), "agree" (2), "strongly agree" (3).
questionnaire covered important topics for the patients; two clinicians wanted to expand the scope and cover additional topics such as on lifestyle, diet, exercise, family history, and vaccination history. All clinicians (n = 5) said that the most helpful features were allowing patients to prioritize their health conditions and receiving the responses to the WHAT questionnaire prior to the patients' well-woman visit (n = 4). Clinicians So, maybe sometimes writing it down makes it a little, um, easier to, you know, kind of break the ice for lack of a better word and get their concern out there without them having to, you know, look at me face-to-face in the office and kind of address it which might be a little more, um, embarrassing for the patient. suggested ways of improving the WHAT/CDS toolkit, such as adding a personalized note from the patient's clinician in the initial message sent to patients or providing the questionnaire responses to the patients.
Clinician survey. More than half of the clinicians surveyed were neutral ("neither agree nor disagree") or "somewhat agreed" that the WHAT/CDS toolkit made medical care delivery more efficient (n = 5). Clinicians "agreed" or "somewhat agreed" that the WHAT/CDS toolkit captured pertinent information for diagnosis and treatment of women's health conditions (n = 5), helped patients be better prepared for their visit (n = 3), and increased the quality of patient-clinician communication (n = 3). Clinicians "somewhat disagreed" to "strongly disagreed" that the WHAT/CDS toolkit helped target patient decisions (n = 5), changed their approach to health conditions (n = 6), and would continue the WHAT/CDS toolkit (n = 5). Four of the eight clinicians provided responses ranging from "somewhat disagree" to "strongly disagree" for the remaining three questions (i.e. ease of use, increased tests or referrals, received sufficient training/support).
Discussion
Overall summary
The well-woman visit provides an opportunity for promoting the overall health of women as well as a platform in which overlooked and highly prevalent conditions can be addressed. This article aimed to describe the process of implementing an electronic, patient-integrated approach as well as the perceived benefits and difficulties in using this tool. The WHAT/CDS toolkit was developed and implemented through a multistep process requiring time and resources from both external and internal partners as well as the active engagement of clinicians. The participation rate by women (30%) demonstrates successful implementation of the WHAT/CDS toolkit and supports the use of a home-administered web-based survey. The response rate also benefited greatly from the implementation of reminders close to the well-woman visit date, which suggests that this email reminder approach should be taken to achieve the desired patient response.
Overall, the majority of women found that the WHAT questionnaire was easy to use and facilitated their SD: standard deviation. Raw score valued as follows: "strongly disagree" (-3), "disagree" (-2), "somewhat disagree" (-1), "neither agree nor disagree" (0), "somewhat agree" (1), "agree" (2), "strongly agree" (3). engagement in their visit and improved clinician-patient communication. Given that patient satisfaction with care is influenced by multiple factors such as a clinician's interpersonal skills, time spent with the patient, and access to care, 26 the findings from the post-visit survey suggest that the WHAT/CDS toolkit improved aspects of the visit that are important to patient satisfaction. Additionally, patients' willingness to complete the WHAT questionnaire again suggests the questionnaire was well accepted by patients. In contrast, the clinicians' survey responses to the WHAT/CDS toolkit were generally neutral or negative, which may be reflective of a larger issue with clinicians' overall willingness to adopt new approaches to care. A literature review of clinicians' perceptions on QI initiatives similar to the WHAT/CDS toolkit found that clinicians often have different definitions of QI and preconceived perceptions that these types of initiatives are ineffective, which results in reluctance to engage. 15 This suggests earlier involvement of clinicians and continued engagement through the implementation process may be beneficial for future use.
The qualitative interviews, on the other hand, indicated that clinicians were generally positive about the functionality, comprehension, and usefulness of the WHAT/CDS toolkit. The WHAT/CDS toolkit was reported to help clinicians prioritize the patients' needs and streamline the patient visit while improving clinician-patient communication. These results were reflective of studies by Wagholikar et al. 27 and Edelman et al. 11 who found that CDS assistance significantly reduced the time spent by clinicians for deciding on preventive services and chronic disease management while improving delivery of care and enhancing patient engagement.
The clinician interviews and survey highlighted the issues surrounding the complexity of clinical decision making and the range of factors in addition to treatment guidelines that influence clinical decisions. 28 While most clinicians felt that the WHAT/CDS toolkit captured pertinent information, they did not think the toolkit affected their clinical decision making. This is in contrast to research showing CDS systems to be effective instruments to improve adherence to clinical guidelines and improvements in clinical decision making. 19 A systematic literature review of 148 studies showed increased odds of adherence to preventive care recommendations, ordering or completing recommendations, and prescribing therapies during patient visits when clinicians used a CDS system. 29 However, clinicians' application and perception of integrating similar assessment tools in routine clinical practice is influenced by various views and attitudes including wanting to adhere to the medical model of health, professional inertia, and a belief that his or her own ad hoc judgment is more credible than standard health status assessments which ultimately may influence clinicians' likelihood to attribute such improvements to these tools. 28, [30] [31] [32] Additionally, for some conditions, such as VMS and urgency UI, no specific welladopted best practices exist for clinicians; thus, multiple treatment considerations may be presented.
In general, the current research evaluating impacts on the use of patient screening and CDS systems as part of routine clinical practice suggests systems like the WHAT/ CDS toolkit positively impact patient aspects of the care process. 30, [33] [34] [35] However, longer term outcomes associated with the implementation of such systems have been difficult to assess. Findings from this study contribute to this small but growing body of published research on the implementation of these systems and aim to highlight implementation issues to benefit future integration of the WHAT/CDS toolkit in primary care.
Limitations
This project was conducted only at three clinical sites. Therefore, the findings cannot be generalized to other clinical sites or some healthcare systems. There was a general lack of diversity among patients with the majority of patients identifying as White. Implementation of a health survey completed by patients prior to their primary care visit/gynecology visit was new for this IDN and relied on women to log into their email or MyChart prior to their visit which may have impacted the participation rate. Only five clinicians participated in the qualitative interviews of which only one was from a primary care practice which may have a different perspective on the inclusion of the WHAT toolkit compared to clinicians from a gynecology practice. Finally, the long-term impact of the WHAT/CDS toolkit was not investigated and additional longitudinal research is needed.
Conclusion
The WHAT/CDS toolkit offers a unique approach to addressing some of the key health issues that affect women aged 45-65 years through the routine well-woman annual visits. Feedback on the usability and functionality of the WHAT/CDS from the women was positive. The toolkit facilitated greater engagement of the women in their health and enhanced the quality of the visit. Implementation of the WHAT/CDS toolkit should be viewed as one of many initiatives to enhance women's satisfaction with care and health outcomes.
Summary points
• • Women's annual health assessments or "wellwoman visits" are considered particularly important for mid-life women aged 45-64 years and provide important opportunities for healthcare practitioners to screen for health concerns associated with aging and menopause. • • The WHAT/CDS toolkit is a health assessment questionnaire coupled with a tool to support clinical decision.
• • The WHAT/CDS toolkit was developed to engage patients in their health care while standardizing the condition assessment process, and promote communication between clinicians and patients. • • Implementing the WHAT/CDS toolkit into clinical practice within an integrated delivery system requires the engagement of all involved staff from information technology to the clinicians to foster a successful implementation. • • Women provided generally positive feedback with approximately 70% of women reported that completing the WHAT questionnaire improved the care received from their clinician, facilitated discussions with their clinician, and helped them feel more prepared for their visit. • • Qualitatively, clinicians reported that the WHAT/ CDS toolkit helped streamline patient visits, improve clinician-patient communication, and enhanced patients' ownership over their health care. • • The WHAT/CDS toolkit offers a unique approach to introduce and address some of the key health issues that affect women aged 45-65 years through the routine well-woman annual visits. • • Implementation of the WHAT/CDS toolkit should be viewed as one of many initiatives to enhance women's satisfaction with care and health outcomes and contribute to the development of best practices for future implementations in primary care.
